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(54) Electronic device with liquid crystal display 

(57) An electronic device, such as personal compu- 
ter, incorporating a liquid crystal panel which uses LEDs 
as an illuminating light source for a liquid crystal panel 
to reduce power consumption and size of the electronic 
device. When 3-color LED lamps 13R, 13G, 13B of the 
LED light source 12 are lit, red, green and blue rays 
emitted from respective LED lamps enter the scatter- 
plate 1 1 where they are scattered and mixed to produce 
white light LW which goes out from the entire surface of 
the scatterplate 1 1 to illuminate the entire rear surface 
of the transmission type liquid crystal panel 10. The 
white light LW that has entered the liquid crystal panel 
10 is modulated according to the alignment of the liquid 
crystal nriatenal and passes through the color filters of 
the counter substrate. The user can view the trar^mit- 
ted light LT from the liquid crystal panel 10 as a color 
image 
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Description 

BACKGROI IND OF TMF lNf\/irK|T-|o|.| 
1 . Field of the Invention: 

5 

10001] The present invention relates to electronic 
apparatus with a direct-viewing type liquid crystal panel 
which uses a light emitting diode (LED) as an illumina- 
tion source for the liquid crystal panel. ,o 

^^^"^ electronic apparatus of the invention 
nckJde information processing devices, such as note or 
laptop personal computers and mobile computers 
head-mounted displays, video cameras, digital still cam- 
eras, car navigation systems, and cellular phones ,5 



2. Description of Related Art: 

100031 In recent years, research and development 
have been conducted on the liquid coastal panel produc- 20 
tion technology and resulted in a relatively inexpensive 
price of the liquid crystal panel. Further, as the informa- 
tion society has progressed in the filed of the Internet 
fh? ^'^•f "Ofe type personal computers 

'^''^ '''^"^ ^^^^ '^''^y 

[0004] The digital still cameras and video cameras 
incorporate a liquid crystal panel so that a photo- 
graphed picture can be viewed on the site. Because of 

wi'^ SnsSs.*'"' ""'"^ '^^^ - 

^® ^ °^ ''^ystal panel: a 
fransm.ss.on ^e and a reflection type. The transmis- 

Z ^S^ P^*' ^ « ^'^'S** '"Stalled at 

the back of the panel whose illumination light passes 35 
through the liquid crystal panel to form an image^^he 
display that can be seen by the user The ref leSion type 

a backlight and forms an image by reflecting external 

S^^^^"^^'^^"^'- Thedisplayqualityof the 4o 
reflection type, however, does not match that of the 
transmission type. 

[^] Because the note PCs and digital cameras are 
used for displ^ing Internet home pages in cotor, impor- 
tance is placed on the display quality such as color 45 
reproducbiWy and the liquid crystal panel for use with 
tt^e electronic devices needs to be of a transmissfon 

[0007] Generally, the backlight source for the frans- 
mission type liquid crystal panel uses a cold cathode so 
tube that emits white rays. THe cold cathode tube Ta 
fluorescent lamp and thus requires a high-voltage AC 
power supply to be turned on. Hence, the eleSronic 
devices such as note PCs require a DC-AC converter 
for converftng a DC power supply into an AC power sup- 55 
ply of several hundred voH. Muwersup 55 

[0008] At present, essential factors in improving the 
portability of electronic devices are reductions in power 



consumption, size and weight. Although the power con- 
sumption of the liquid crystal panel itself is small the 
use of a backlight of a conventional cold cathode tube 
requires a high voltage, which hinders the reduction in 
^er consumption. Another drawback is that the cold 
cathode tube has a short life time of about 2.000 houre. 

SUMMARY OF TMg IMVFMTH7M 

"'■^u®"* accomplished 
in l#it of the problems deswibed above and provides 
electronic devices incorporating a liquid crystal panel 
that has overcome the drawbacks of high power con- 
sumption and short longevity (life) of the light source 
[0010 In the information device incorporating a liquid 
crystel panel that overcomes the aforementioned draw- 
backs, the illuminating light source for the liquid crystal 
panel comprises: 

3-color light emitting diodes for producing three pri- 
mary colors for additive color mixing; and 
a means for mixing rays from the three-color LEDs 
to produce white light. 

[001 1] In this embodiment, the use of LEDs as a light 
source for illuminating the liquid aystal panel makes it 
PJ^ible to easily reduce power consumption and size 
ot the electronic device such as a note PC 
[00121 LED is a solid element using the photoelectric 
conversion effect of a semiconductor. Illuminating a!^ 
LED requires application of DC voltage of about 15V 
and thus eliminates the need for the conventional DC- 
AC converter, which in turn results in a significant reduc- 
tion in power consumption. TTie LED is a semiconductor 
device and thus more reliable and has a smaHer size 
and a tonger life than the cold cathode tube. 
[0013] In the construction described above the 3- 
color LEDs for generating three primary colors for addi- 
tive cotor mixing - - typically red. green and blue LEDs - 
-emit color rays of light which are mixed to produce 
^stel'Si?'"^ "'"'^^""fl liquid 

BRIEF DFSCRIPTION r>F TM g pRAWIMf ^.Q 
[0014] 

Rgure 1(A) is an exploded perspective view of an 
resental part of a transmission type liquid crystal 
display. 

Rgure 1(B) is a plan view partially showing a LED 
light source. 

Figure 2 is an external perspective view of a note 

PC 

Figure 3 is a schematic view showing the construc- 
tion of the liquid crystal panel. 
Figure 4(A) is a schematic view showing the con- 
struction of a main part of a reflection type liquid 
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crystal display. " 

Figures 4(B) to 4(D) are views for explaining a LED 
light source. 

Figures 5(A) and 5(B) are schematic diagrams 
shewing the arrangement of the liquid crystal panel 
and the LED light source. 

Figures 6(A) and 6(B) are schematic diagrams 
showing the construction of the LED light source. 
Figures 7(A) to 7(F) are external views showing 
examples of electronic devices. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[001 5] The invention will be described by referring to 
Figures 1 to 7. 

Embodiment 1 : 

[0016] This embodiment represents an example in 
which the present invention is applied to a note PC (per- 
sonal computer) incorporating a liquid crystal display. 
Figure 2 shows a rough external perspective view of a 
note PC 20 which has a liquid crystal display 21 using a 
color display as a display means. 
[001 7] Figure 1(A) is an exploded perspective view of 
a main portion of the liquid crystal display 21 which has 
a scatterplate 1 1 and an LED light source 12 arranged 
in that order behind a transmission type liquid crystal 
panel 10. 

[001 8] As an illumination light source for the transmis- 
sion type liquid aystal panel 10 an LED light source 12 
is used. The LED light source 12 has LED lamps 13 
arranged two dimensionally on a substrate 14. In this 
embodiment, as shown in Figure 1(B). LED lamps of 
three colors - - red LED lamps 13R. green LED lamps 
13G and blue lamps 13B - - are used. Figure 1(B) is a 
partial top view of the LED lanrps 13, showing the 
arrangement of the LED lannps 13 on the substrate 14. 
The three-color LED lamps 13R. 13G, ISBarean^anged 
in delta for uniform distribution over the substrate 14. 
[001 9] The scatterplate 1 1 is made of a material trans- 
parent to a visible light, such as acrylic, polycarbonate 
and glass. The scatterplate 1 1 may be formed at its side 
surface with a reflection plate. 

[0020] Figure 3 shows an outline construction of the 
transmission type liquid crystal panel 10. An active 
matrix sut>strate comprises a pixel matrix circuit 1 01 , a 
scan line drive circuit 102 and a signal line drive circuit 
103, all formed on a glass substrate 100. The scan line 
drive circuit 102 and the signal line drive circuit 103 are 
connected to the pixel matrix circuit 101 through scan 
lines 121 and signal lines 122. These drive circuits 102, 
1 03 are formed mainly of CMOS circuits. 
[0021] The scan line 121 is formed for each row of the 
pixel matrix circuit 101 and the signal line 122 is formed 
for each column of the pixel matrix circuit 101 . Near the 
intersections of the scan lines 121 and the signal lines 



122, pixel TFTs 110 connected to the scan lines 121 
and the signal lines 1 22 are formed. The pixel TFTs 1 10 
are each connected with a pixel electrode 1 1 1 and a 
capacitor 112. 

5 [0022] An active matrix substrate and a counter sub- 
strate 200 are bonded together with a liquid crystal 
sealed between them. The active matrix substrate is 
formed with external terminals of TFTs during the man- 
ufacturing process, and the portions of the active matrix 

10 substrate that are formed with the external terminals are 
not opposed to the courrter substrate 200. The external 
terminals are connected with an FPC (flextole printed 
circuit) 130, through which external signals and power 
supply are fed to the circuits 101-103. 

15 [0023] The counter substrate 200 is formed with color 
filters at portions facing the pixel matrix circuits, and the 
color filters are formed with a transparent conductive 
film such as ITO film over the entire glass substrate. The 
transparent conductive film is a counter electrode facing 

20 the pixel electrode 1 1 1 of the pixel matrix circuit 1 01 . An 
electric field produced between the pixel electrode 111 
and the counter electrode drives the liquid crystal mate- 
rial. 

[0024] The active matrix substrate has IC chips 131 , 

25 132 at the FPC 130 mounting surface. These IC chips 
are formed with a video signal processing circuit, a tim- 
ing pulse generation circuit, a correction circuit, a mem- 
ory circuit, a calculation circuit and others. Although two 
IC chips are shown in Figure 3, it is possible to use one 

30 IC chip or three or more IC chips. 

[0025] In operating the liquid crystal display 21, the 
three-color LED lamps 13R, 13G, 13B of the LED light 
source 12 are illuminated. The red, green and blue rays 
emitted from the respective LED lamps enter the scat- 

35 terplate 1 1 where they are scattered and mixed to form 
white rays LW that go out from the entire surface of the 
scatterplate 1 1 . The white rays LW illuminate the whole 
back of the transmission type liquid crystal panel 10. 
[0026] The white rays LW entering the transmission 

40 type liquid crystal panel 10 are modified according to 
the orientaton of the liquid crystal material and pass 
through the color filters of the counter substrate. The PC 
user can recognize the transmitted light LT from the liq- 
uid crystal panel 10 as a color image. 

45 

Embodiment 2: 

[0027] In the embodiment 1 , color filters are used to 
produce color images, and three-color LED lamps 13R, 

so 13G, 13B are illuminated simultaneously to produce 
white light. In this embodiment 2, color images are 
made without using color filters. 
[0028] One frame of a color image is divided into three 
sub-frames. Red. blue and green image data are suc- 

55 cessively written into the pixel electrodes in the active 
matrix substrate. Then, in synchronism with the writing 
of red. blue and green image data, the LED lamps 13R, 
13B, 13G are controlled to be turned on. That is, while 
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Shtl!f 5*^ LED lamp 13R is 

S^IO ^ displayed on the liquid crystal 

S???^ J" ^^"^ frequency of one frame is 

60 Hz. the sub-frame frequency is 180 Hz. At this fre- 
quency a red image, a green image and a blue image 
are successively displayed. These red. green and blue 
images are combined on the retina of the user of PC 10 
and recognized as a color image 
[OMO] To drive the liquid crystal at a speed as high as 
180 Hz. a ferroelectric liquid crystal material is appropri- 
ate for use with the liquid crystal material. When a 
nema^ic liquid crystal Is used, it must be aligned in an 
optically compensated bend (OCB) mode. 

Embodiments: 



6 



10 



IS 



I 



. embedment is a variation of the embodi- 
t^r. ^ e"*odiment 1 the transmission 

type liquid crystal panel is mounted on a note PC this 
embodiment 3 describes an example of a note PC using 
a reflectK,n type liquid crystal panel. The external view 
of the note PC is shown in Figure 2 
[0032] The reflection type liquid crystal panel does not 
equire a backlight and therefore has the advantages of 
nght weight and low power consumption. However 
because extemal light is used, the display is hard to see 

^^rlJTV^^^ Shows the construction of the main 
part of the liquid crystal panel 10 of this embodiment At 

n»no?^n°^'"^ '"'^^ °' ^ *yP« ^^^^ Crystal 

pane 30 are arranged LED light sources 31. which illu- 
minate the reflection type liquid crystal panel 30 so that 
the display can be seen even in a dark place 
[0034] By referring to Figures 4(B) to 4(D). the con- 
structon of the LED light sources 31 will be explain^ 
As Shown in Figures 4(8) and 4(C). the LED light 
sources 31 have a f.rst<limensionally arranged LED 

OfTh? L^D rnUir'°" ^'"^ 

[0035] As Shown in Figure 4(D). the LED lamp 33 

TrTZ^ f .^^ "-^^ "'^'P « LED chirsSG 
and a blue LED chp 33B arranged on a substrate with 
the surface of these chips coated with resin 33a The 
surface of the resin 33a is frosted. 
[0036] The function of the LED light sources 31 will be 
e^lained by referring to Figure 4(E). Figure 4(E) shows 
an outline cross section of the reflection type liquid crys- 
tal pane, 30. The construction of the ref£ion t^ie 

rlTflo ^ '^'a"^^ 3 and a liquW 

cryste^ 60 IS sealed between glass substrates 40 and 
m,tr^ alfs substrate 40 on the side of the active 
matrix substrate is formed with a pixel matrix circuit 41 
and a penpheral drive circuit 45. 

T*S?^.,o ^ ^^^^ "'"'"'^ formed with pixel 
TFTs 42 and pixel electrodes (reflective electrodes) 43 
made of metal material. The peripheral drive circuit 45 is 



formed mainly of CMOS circuits. 

10038] On the back of the glass substrate 50 on the 
counter substrate side are formed triangular wave- 
shaped inclined surfaces 50a. On the opposite side are 
formed color filters and counter electrodes 
[0039] When an image on the reflection type liquid 
crystal panel 30 is to be checked in a dark place, the' 
on -T?"^^!"* *^ "'9'^* 31 are turned 

^^n^oJ^l""® 3-color LED chips 33rJ 

33G. 33B Of the LED lamps 33 are applied with S,ltage^' 

LtTJ ? '^^ 9^een colors' 

emitted from the LED chips 33R. 33B. 33G are ran-' 
domly scattered and mixed to form white light LW that 
goes out from the LED lamps 33. 
[OMOl The white light LW directly emitted from the 
LED lamps 33 or reflected by the reflection plate 34 
errters the glass substrate 50 on the counter substrate 
side from its side. Because of the inclined surfaces 50a 

^ °' 9'^^ ^"'^•■ate 50. the white 
hght LW repeats being reflected as it propagates 
through the glass substrate 50 toward the inner part of 
*e panel 30. The light that has entered is reflected by 
the reflection electrodes 43. passes through the glass 

r^^J^rt^'^ '^^^'^ *® panel. The 

reflected light LR that has penetrated the glass sub- 
strate 50 IS recognized as a color image by the PC user 
because it was modified when passing through the lio- 
uOCTystal. ^ 

[0041] To ensure that the white light LW can enter the 
glass substrate 50 efficiently, it may be collected by a 
lens 70 such as a cylindrical lens before entering the liq- 
uid crystal panel 30. as shown in Rgure 5(A). 
P»042] Rather than arranging the LED light sources 31 
horizontally with respect to the liquid crystal panel 30 
Ih,!!' T ''l.a^^anged diagonally above the panel to 
ZZTl!!'^^^- (the surface 

Si I ^"^""^ °f 9'ass sub- 

strate 50. in this case. too. the lens 70 may be provided 
as shown in Figure 5(A). ^ f 

[0043] While this embodiment provides two LED liaht 
sources 31 . onjy one light source may be used. It is ateo 
possible to arrange three or four LED light sources to 
encircle the liquid crystal panel 30. 

4s Embodiment 4: 
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[0M4] Although the reflection type liquid crystal panel 
o the embodiment 3 is shown to use color filters to dis- 
play a color image, it is also possible, as in the embodi- 
ment 2. to display a color image by the reflection type 
liquid crystal panel without using the color filters 
[0045] In this case. red. blue and green LEDs are 
ttirned on in succession. Instead of using the LED 
lamps 33 of Figure 4. an LED lamp 90 shown in Figure 
^ LED lamp 90 in this 

embodiment has a red LED array 90R. a green LED 

^ ^ "-^^ ^"^^ ^-^a^geS on a sub- 
strate 90a and coated with resin 90b. 
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[0046] The LED arrays 90R, 90G. SOB can be turned 
on independently. At the timing that red. green and blue 
image data are written into the pixel electrodes, the cor- 
responding color LED arrays can be turned on. 

lEmbodiment 5: 

[0047] The CMOS circuits and pixel matrix circuits 
formed according to the invention can be used on a vari- 
ety of electro-optical devices (active matrix type liquid 
crystal displays). That is, this invention can be applied to 
alt electronic devices incorporating these direct-viewing 
type liquid crystal panels. 

[0048] Such electronic devices include video cam- 
eras, digital cameras, head mounted displays (goggle 
type displays), car navigation equipment, personal com- 
puters and mobile information terminals (mobile com- 
puters, cellular phones or electronic books). Such 
examples are shown in Figures 7(A) to 7(F). 
[0049] Figure 7(A) shows a personal computer, which 
comprises a body 2001 , an image input section 2002, a 
display 2003 and a keyboard 2004. This invention can 
be applied to the image input section 2002, the display 
2003 and other signal control circuits. 
[0050] Figure 7(B) shows a video camera, which com- 
prises a body 2101. a display 2102, a voice input sec- 
tion 2103. operation switches 2104. a battery 2105 and 
a picture receiving section 2106. This invention can be 
applied to the display 2102. a voice input section 2103 
and other signal control circuits. 
[0051] Figure 7(C) shows a mobile computer, which 
comprises a body 2201, a camera section 2202, an 
image receiving section 2203, an operation switch 2204 
and a display 2205. This invention can be applied to the 
display 2205 and other signal control circuits. 
[0052] Figure 7(D) shows a goggle type display, which 
comprises a body 2301 , a display 2302 and an arm sec- 
tion 2303. This invention can be applied to the display 
2302 and other signal control circuits. 
[0053] Figure 7(E) shows a player using a recording 
medium containing programs, which comprises a body 
2401. a display 2402, a speaker 2403. a recording 
medium 2404. and an operation switch 2405. This 
device can use DVD (digital versatile disc). CD and oth- 
ers as a recording medium and allows the user to listen 
music, see movie and perform games and Internet. This 
invention can be applied to the display 2402 and other 
signal control circuit. 

[0054] Rgure 7(F) shows a digital camera, which com- 
prises a tody 2501 . a display 2502. an eyepiece 2503. 
operation switches 2504 and an image receiving sec- 
tion (not shown). This invention can be applied to the 
display 2502 and other signal control circuits. 
[0055] As described above, the range of application of 
this invention is very wide, including electronic devices 
in various fields which incorporate the direct-viewing 
type liquid crystal display. These electronic devices can 
be implemented by using any combination of the above 



embodiments 1 to 4. 

[0056] The use of the LEDs as an illuminating light 
source for the liquid crystal panel can eliminate the 
drawt>ack5 of a backlight using a conventional cold cath- 
5 ode tube, such as high power consumption and short 
life of the light source, and offer reduced power con- 
sumption and longer life. 
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Claims 

1. An electronic device incorporating a liquid crystal 
display which has an illuminating light source for a 
liquid crystal panel of the liquid crystal display; the 
illuminating light source comprising: 

3-color light emitting diodes for producing three 
primary colors for additive color mixing: and 
means for mixing rays from the 3-color light 
emitting diodes to produce white light. 



2. A device according to claim 1 wherein the elec- 
tronic device is a video camera, a digital camera, a 
head mounted display, a car navigation equipment, 
a personal computer, a mobile computer, a cellular 
25 phone or an electronic book 



An electronic device incorporating a liquid crystal 
display which has an illuminating device for a liquid 
crystal panel of the liquid crystal display; the illumi- 
nating device comprising: 
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3-color light emitting diodes for producing three 
primary colors for additive color mixing; and 
a scatterplate for scattering rays from the 3- 
color light emitting diodes to produce white 
light. 

4. A device according to claim 3 wherein the elec- 
tronic device is a video camera, a digital camera, a 
head mounted display, a car navigation equipment, 
a personal computer, a mobile computer, a cellular 
phone or an electronic book. 

5. An electronic device incorporating a liquid crystal 
display comprising: 

3-cotor light emitting diodes for producing three 
primary colors for additive color mixing in order 
to illuminate a liquid crystal panel of the liquid 
crystal display; and 

control means for controlling the turn-on of the 
3-color light emitting diodes. 

6. A device according to claim 5 wherein the elec- 
tronic device is a video camera, a digital camera, a 
head mounted display, a car navigation equipment, 
a personal computer, a mobile computer, a cellular 
phone or an electronic book. 



5 



BNSDOCID: <EP 098431 4A2J_> 



EP 0 984 314 A2 



LT Ti^.AUSMlTTcD LXGHT 




\ 



\ 



\ 

10 T^VSMI^SrOA/ TVPE. \ 
LiautD CI2.YSTAL PVAA/EL \, 

\ 



LW WHITE liAVS 

11 SCATrsR PLATS. 



13 LtD LAH1>S 



12 LHD LKSHT SOUI^cE 



13G ^f^BEXj Ltt> LAMfS 

■13B BLljE LET> LAHf^S 




13R RET) LED UHTS 



6 



EP 0 984 314 A2 




BNSLXJCIU: <tH__Oytt4;314Ai;_l_> 



7 



EP 0 984 314 A2 



102 103 




100 



ACTxVE MAT;?xX SUBSTitATE 
loo: SDBSTMTE 
(ol : pxXEL MATI2XX cxRccuT 

10 2; SCAM LlW^ DRIVE CtKCt/XT 

loB: SxQvjAL LIME DUrvE CxRct/rr 

Mo: PlLX^L TFT 

Ml : frXEL ELECTRODE 

Hi; CAPACXToR. 

I 2.1 : SCAN LXME 

IE I : ic CHIP 
I : IC cHiF 

2oc : COUNTER St'BSTRATE 



BNbLKJClD: <EP 098431 4A2_I > 



8 



# • % # 

EP 0 984 314 A2 



lr-:> LIGHT SOURCE 5l 
\ 



Reflhctio(vj type. 




LED LIGHT SCUCCE 



UFLEtTtOf 

run 34 



LAMPS ^"i 33 



<^ OOOOCXD 



\ ffULfE LED CWlP JJS 



CHIP 



i3q 





7 



43 PIX^ HUECTRPDE CifePlECri: 



WE 



PXX^L MAT5.XX Cr^CULT f| 



9 

BNSDOCID: <EP 098431 4A2_I_> 



• # * % 

EP 0 984 314 A2 



LED im 5, ^-""^ -^^FLECTt^M TYPE 

LIQUID cftYSTAL PAMEL 3i 





90 LtO LAMP 
90R 906 908 



SUBSTRATE goa 




^=J- 6 (A) 



90 LED LAMP 

/ 



mmmm fjMfjufM^. 



y.30G Sr^ew led AittAY 

BLUE LEO AiycAY 



10 





tMAat ^^^^ ^^^"^ 




SECTIOI^ 




^ ^^^^ oPt^.ATx^>^; 




BNStXXJID: <EP_0984314A2J_> 



11 



EP 0 984 314 A2 




10 TftAUSWlSSTfi^/ TYe^ 




13 LtCi LAHTS 



12 LX«KT S&L>n«.Ei 



13G ^^^^^ L'EB LAM^ 

SB Blue Ut> LAMfS 




t .3P feT> vtt? UKTS 



BNSDOCID: <EP 09S4314A2TL> 



6 




7 




100 



ACT-LVt WATRXX SOBSTfcATE 

Ic-i: Pixel MWR^x cxpai^urT 

\oz: SCAKI LllilE &mt CxRCLtflT 
1 1 D r PWL TFT 

13 1: XC cmP 



asiSDOClD: <EP 0384314A21 L> 



8 




EP0 9M314A2 




€^ oodbco 



»Lirt tftO CHIP 




33 



LW WHITE SAtS SriwrbtTE _ 





-=11 



*3 ''n^L tiLEtri^frE cte,., 

f^^^l ^AAnXK CIRCUIT 



BNSOOCID <EP__0984314A2TL> 



9 




EP 0 984 314 A2 



' LigiUlt> CRYSTAL ^MtL J 9 





3. ^ ^1^'^' 



90 lEC UHp 
/ 

90R90Q90e 




90 LEP ^AWP 



BNSDOUIU: <t£H 098431 4A2ll_> 



10 



EP0 9M314A2 




J 



!^^IAJ tftf,c>Y ij^^ 





DISPLAY 5,3(7? 





11 



(19) 



J 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets (11) BP 0 984 314 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 


(51) Int. ci7: G02F 1/1335, G02F 1/13357 


25.04.2001 Bulletin 2001/17 




(43) Date of publication A2: 




08.03.2000 Bulletin 2000/10 




(21) Application nunnber: 99117293.3 




(22) Date of filing: 02.09.1999 




(84) Designated Contracting States: 


(72) Inventor: 


AT BE OH CY DE DK ES Fl FR GB GR IE IT Li LU 


Yamazaki, Shunpei, 


MC NL PT SE 


c/o Semiconductor Energy 


Designated Extension States: 


Atsugi-shi, Kanagawa-ken 243-0036 (JP) 


AL LT LV MK RO SI 






(74) Representative: 


(30) Priority: 03.09.1998 J P 24893198 


Grunecker, Kinkeldey, 




Stockmair & Schwanhausser 


(71) Applicant: 


Anwaltssozietat 


SEL SEMICONDUCTOR ENERGY l_ABORATORY 


Maximilianstrasse 58 


CO., LTD. 


80538 Munchen (DE) 


Atsugi-shi, Kanagawa-ken 243-0036 (JP) 





(54) Electronic device with liquid crystal display 

(57) An electronic device, such as personal compu- 
ter, incorporating a liquid crystal panel which uses LEDs 
as an illuminating light source for a liquid crystal panel 
to reduce power consumption and size of the electronic 
device. When 3-color LED lamps 13R, 13G, 13B of the 
LED light source 12 are lit, red, green and blue rays 
emitted from respective LED lamps enter the scatter- 
plate 1 1 where they are scattered and mixed to produce 
white light LW which goes out from the entire surface of 
the scatterplate 1 1 to illuminate the entire rear surface 
of the transmission type liquid crystal panel 10. The 
white light LW that has entered the liquid crystal panel 
1 0 is modulated according to the alignment of the liquid 
crystal material and passes through the color filters of 
the counter substrate. The user can view the transmit- 
ted light LT from the liquid crystal panel 1 0 as a color 
image. 
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